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JDWKHUHGE\UHVHDUFKWHDPVDQGDVDOLYDDQGRUEORRGVDPSOHZDVFROOHFWHG+RZHYHULQPRVWFRXQWULHV
ZKHUHVDOLYDZDVFROOHFWHGWKHDOFRKROFRQFHQWUDWLRQZDVEDVHGRQDEUHDWKDO\]HUUHDGLQJDQGFRQYHUWHG
WR WKH HTXLYDOHQW EORRG FRQFHQWUDWLRQ7KH IROORZLQJ LQIRUPDWLRQZDVPDQGDWRU\ DJH JHQGHU W\SH RI
YHKLFOH URDG W\SH DQG WLPH DQG GDWH RI WKH FRQWURO 7KH VWXG\ VDPSOH ZDVZHLJKWHG DFFRUGLQJ WR WKH
QDWLRQDOGLVWULEXWLRQRIWUDIILFLQHLJKWWLPHSHULRGVRIWKHZHHNLQZKLFKWKHSUHYDOHQFHZDVDVVXPHGQRW
WRYDU\VXEVWDQWLDOO\:HLJKWHGSUHYDOHQFHZDVFDOFXODWHGLQFOXGLQJFRQILGHQFHLQWHUYDOV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)LYHKRVSLWDOVZHUHVHOHFWHGLQ%HOJLXPDQG'HQPDUNWZRLQ)LQODQGIRXULQ,WDO\DQG/LWKXDQLDDQG
WKUHHLQWKH1HWKHUODQGVSUHIHUDEO\LQWKHVDPHUHJLRQVDVWKHURDGVLGHVXUYH\V2QO\GULYHUVDJHGDQG
DERYHZHUHLQFOXGHGLQWKHVWXG\7KHLQWHUYDOEHWZHHQDFFLGHQWDQGEORRGVDPSOLQJKDGWREHOHVVWKDQ
KRXUVLQRUGHUIRUWKHWR[LFRORJLFDODQDO\VHVWRUHIOHFWDVPXFKDVSRVVLEOHWKHGUXJFRQFHQWUDWLRQDWWKH
WLPHRIWKHDFFLGHQW2QO\GULYHUVZLWKD0D[LPXP$EEUHYLDWHG,QMXU\6FDOH0$,6ıRUHTXLYDOHQW
ZHUHLQFOXGHG$$$0$0$,6VFRUHZDVQRWDYDLODEOHLQ'HQPDUNDQG,WDO\EXWRWKHUFULWHULD
ZHUHFRQVLGHUHGWRJXDUDQWHHLQFOXVLRQRISDWLHQWVZLWKDQLQMXU\VHYHULW\HTXLYDOHQWWR0$,6ı
6WDQGDUGLVHGLQIRUPDWLRQRQWKHSDWLHQWVDQGWKHLUDFFLGHQWVZDVJDWKHUHG7KHIROORZLQJLQIRUPDWLRQ
ZDVPDQGDWRU\DJHJHQGHUW\SHRIYHKLFOHDQGW\SHRIDFFLGHQWVLQJOHPXOWLYHKLFOHWLPHDQGGDWHRI
DFFLGHQW DQG RI EORRG VDPSOLQJ PHGLFDWLRQIOXLGV DGPLQLVWHUHG SULRU WR EORRG VDPSOLQJ0$,6VFRUH
6LQFH WKH VWXG\ VDPSOH LQFOXGHG DOO SDWLHQWV IXOILOOLQJ WKH LQFOXVLRQ FULWHULD WKH SUHYDOHQFH ZDV
DSSUR[LPDWHGWRWKHSURSRUWLRQSHUFHQWDJHRISV\FKRDFWLYHVXEVWDQFHV
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DV ZHOO DV VLPLODU LQIRUPDWLRQ DV IRU WKH VHULRXVO\ LQMXUHG SDWLHQWV IRUPHG WKH GDWD PDWHULDO 7KH
SUHYDOHQFHZDVDSSUR[LPDWHGWRWKHSURSRUWLRQSHUFHQWDJHRISV\FKRDFWLYHVXEVWDQFHV
&DOFXODWLRQRIWKHULVNIRUDFDUGULYHURIEHLQJVHULRXVO\LQMXUHGRUNLOOHGLQDURDGDFFLGHQWZKLOH
SRVLWLYHIRUDOFRKRODQGRWKHUGUXJVSV\FKRDFWLYHVXEVWDQFHV
7KH ULVN IRU D GULYHU RI JHWWLQJ VHULRXVO\ LQMXUHG RU NLOOHG LQ DQ DFFLGHQWZKLOH SRVLWLYH IRU D JLYHQ
VXEVWDQFHZDVFDOFXODWHGDVWKHUDWLREHWZHHQWKHRGGVIRUDGULYHURIEHLQJVHULRXVO\LQMXUHGNLOOHGLQDQ
DFFLGHQW ZKLOH SRVLWLYH IRU D JLYHQ VXEVWDQFH DQG WKH RGGV RI EHLQJ VHULRXVO\ LQMXUHGNLOOHG ZKLOH
QHJDWLYH7KHRGGVUDWLRVZHUHFDOFXODWHGE\PHDQVRI ORJLVWLF UHJUHVVLRQXVLQJ WKH6$6SURFHGXUH
SURFORJLVWLFZLWKFRQILGHQFHLQWHUYDOV
$VWKHFDVHVWXG\VDPSOHVWKHGDWDIURPWKHKRVSLWDOVWXGLHVRIVHULRXVO\LQMXUHGGULYHUVDQGWKHVWXG\
VDPSOHVRINLOOHGGULYHUVZHUHXVHG$VWKHFRQWUROVWXG\VDPSOHVWKHGDWDIURPWKHURDGVLGHVXUYH\VLQ
WKHVDPHFRXQWULHVZHLJKWHG IRU WKHQDWLRQDOGLVWULEXWLRQRI WUDIILF LQHDFKRIHLJKW WLPHSHULRGVRI WKH
ZHHNZHUH XVHG +HOV HW DO 7KH ULVN HVWLPDWHVZHUH DGMXVWHG E\ JHQGHU DJH DQG FRXQWU\ 6L[
FRXQWULHVFRQWULEXWHGWRWKHVWXG\RQWKHULVNRIJHWWLQJVHULRXVO\LQMXUHG'HQPDUN)LQODQG/LWKXDQLD
,WDO\%HOJLXPDQGWKH1HWKHUODQGV)RXUFRXQWULHVFRQWULEXWHGWRWKHVWXG\RQWKHULVNRIJHWWLQJNLOOHG
)LQODQG1RUZD\6ZHGHQDQG3RUWXJDO
,Q SULQFLSOH GDWD ZHUH RQO\ LQFOXGHG IURP UHJLRQV ZKHUH ERWK FRQWUROV DQG FDVHV ZHUH FROOHFWHG
+RZHYHUDGGLWLRQDOFRQWUROUHJLRQVZHUHLQFOXGHGLIWKHDJHDQGJHQGHUGLVWULEXWLRQZDVQRWVLJQLILFDQWO\
GLIIHUHQW IURP WKH UHJLRQVZKHUH ERWK VWXG\ VDPSOHVZHUH FROOHFWHG ,Q WKH VDPHZD\ DGGLWLRQDO FDVH
UHJLRQV ZHUH LQFOXGHG LI WKH LQMXU\ VFRUH GLVWULEXWLRQ ZDV QRW VLJQLILFDQWO\ GLIIHUHQW IURP WKH UHJLRQV
ZKHUHERWKVWXG\VDPSOHVZHUHFROOHFWHG)RUWKHQXPEHURIFDVHVDQGFRQWUROVVHHWDEOH
7R[LFRORJLFDODQDO\VHV
$OOEORRGDQGVDOLYDVDPSOHVZHUHDQDO\VHGE\PHDQVRIIXOO\YDOLGDWHGPHWKRGVIRUWKHVDPHQXPEHU
RIVXEVWDQFHVLQDOOFRXQWULHVFIWDEOHH[FHSWIRUDOFRKROLQFRXQWULHVZKHUHWKHEUHDWKDO\]HUUHDGLQJ
ZDVXVHG:KROHEORRGVDPSOHVZHUHH[WUDFWHGXVLQJVROLGSKDVHH[WUDFWLRQ63(RUOLTXLGOLTXLG//(
H[WUDFWLRQ&KURPDWRJUDSKLFVHSDUDWLRQZDVSHUIRUPHGE\JDVFKURPDWRJUDSK\*&+LJK3HUIRUPDQFH
OLTXLG FKURPDWRJUDSK\ +3/& RU 8OWUD 3HUIRUPDQFH OLTXLG FKURPDWRJUDSK\ 83/& 6DOLYD VDPSOHV
ZHUH H[WUDFWHG XVLQJ VROLG SKDVH H[WUDFWLRQ 63( RU OLTXLGOLTXLG //( H[WUDFWLRQ &KURPDWRJUDSKLF
VHSDUDWLRQ ZDV SHUIRUPHG E\ JDV FKURPDWRJUDSK\ *& +LJK 3HUIRUPDQFH OLTXLG FKURPDWRJUDSK\
+3/&8OWUD 3HUIRUPDQFH OLTXLG FKURPDWRJUDSK\ 83/& RU OLTXLG FKURPDWRJUDSK\ /&'HWHFWLRQ
ZDVGRQHE\PDVVVSHFWURPHWU\06RUWDQGHPPDVVVSHFWURPHWU\06063URILFLHQF\WHVWDQDO\VHVRI
VDOLYD DQGZKROHEORRGZHUH FDUULHGRXW E\ DOO SDUWLFLSDWLQJ ODERUDWRULHV UHVXOWLQJ LQ D KLJKTXDOLW\RI
WR[LFRORJLFDODQDO\VHVLQDOOFRXQWULHV
$V WKH LQIRUPDWLRQ DERXW ZKHWKHU D VXEMHFW ZDV SRVLWLYH IRU D VXEVWDQFH RU QRW FDPH IURP
WR[LFRORJLFDODQDO\VHVRIVDPSOHVIURPERWKEORRGDQGVDOLYDLWZDVFUXFLDOIRUWKLVVWXG\WKDWHTXLYDOHQW
FXWRIIV IRUEORRGDQGVDOLYDZHUHGHYHORSHGLQRUGHUWREHDEOHWRFRPSDUHWKHVDOLYDSRVLWLYHVXEMHFWV
ZLWKWKHEORRGSRVLWLYHVXEMHFWVVHHWDEOH7KLVLVQRWDQLGHDOVROXWLRQEXWWKHEHVWDOWHUQDWLYHWDNHQ
WKHVLWXDWLRQWKDWLWZDVQRWSRVVLEOHWRFROOHFWEORRGLQWKHURDGVLGHFRQWUROVLQDOOFRXQWULHV
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7KHVHHTXLYDOHQWFRQFHQWUDWLRQVZHUHGHYHORSHGLQWKH'58,'SURMHFW9HUVWUDHWHHWDODQGDUH
DPRVW LPSRUWDQW ILQGLQJ WKDWSDUWO\ VROYHV WKHSUREOHPRIEHLQJDEOH WRFRPSDUHUHVXOWVEDVHGRQ WZR
GLIIHUHQWVSHFLPHQEHLQJFROOHFWHGLQWKHURDGVLGHVXUYH\7KLVPHDQVWKDWFRQFHQWUDWLRQVRIERWKEORRG
DQG VDOLYD FRXOG EH LQFOXGHG LQ WKH SUHYDOHQFH FDOFXODWLRQV )XUWKHUPRUH LW HQDEOHV WKH FDOFXODWLRQ RI
UHODWLYHULVNEDVHGRQVDOLYDLQWKHFRQWUROVWXG\VDPSOHDQGEORRGLQWKHFDVHVWXG\VDPSOH,QFRXQWULHV
ZKHUHDOFRKROZDVEDVHGRQEUHDWKWKHFRQYHUVLRQIDFWRUEHWZHHQEUHDWKDQGEORRGZDVVHWWR
7KH IROORZLQJ UHVXOWV DUHEDVHGRQ FRQFHQWUDWLRQVRI WKH VXEVWDQFHV LQTXHVWLRQ WKDW DUH HTXDO WRRU
H[FHHGWKHDERYHPHQWLRQHGHTXLYDOHQWFRQFHQWUDWLRQVLQEORRGDQGLQVDOLYD,IERWKDVDOLYDVDPSOHDQG
DEORRG VDPSOHZHUH DQDO\VHG WKH FRQFHQWUDWLRQ LQEORRGZDVXVHG IRU WKLV VDPSOH7+&&22+DORQH
ZDVOHIWRXWVLQFHWKLVPHWDEROLWHFDQQRWEHIRXQGLQVDOLYD

7DEOH5HFRPPHQGHGHTXLYDOHQWFXWRIIVIRUWKHVXEVWDQFHVLQFOXGHGLQWKHVWXGLHV
6XEVWDQFH :KROHEORRGQJP/
6DOLYD
QJP/ 6XEVWDQFH
:KROHEORRG
QJP/
6DOLYD
QJP/
(WKDQRO J/ J/
$0   0'0$  
$OSUD]RODP   0HWKDGRQH  
$PSKHWDPLQH   0HWKDPSKHWDPLQH  
%HQ]R\OHFJRQLQH   0RUSKLQH  
&ORQD]HSDP   1RUGLD]HSDP  
&RFDLQH   2[D]HSDP  
&RGHLQH   7+&  
'LD]HSDP   =ROSLGHP  
)OXQLWUD]HSDP   =RSLFORQH  
/RUD]HSDP   7UDPDGRO  
0'$   DPLQRFORQD]HSDP  
0'($   DPLQRIOXQLWUD]HSDP   

)RU WKH UHVXOWVRI WKH WR[LFRORJLFDO ILQGLQJVGUXJVZHUHJURXSHGDFFRUGLQJ WR WKHLUSKDUPDFRORJLFDO
FKDUDFWHULVWLFV6XEVWDQFHVRIWKHVDPHW\SHZHUHFRPELQHGLQWRVXEVWDQFHJURXSVVHHWDEOH

7DEOH6XEVWDQFHJURXSVLQWKHDQDO\VHVRISUHYDOHQFHDQGULVN
6XEVWDQFHJURXS
3UHYDOHQFHLQ
WKHGULYLQJ
SRSXODWLRQ
3UHYDOHQFHLQ
WKHLQMXUHG
SRSXODWLRQ
5HODWLYHULVN
RILQMXU\
$OFRKRO [ [ [
$PSKHWDPLQHVPHWKDPSKHWDPLQHVDQG0'$0'($DQG0'0$ [ [ [
%HQ]R\OHFJRQLQH [
&RFDLQHFRFDLQHRUFRFDLQHEHQ]R\OHFJRQLQH [
7+&7+&RU7+&7+&&22+ [ [ [
,OOLFLW RSLDWHV [ [ [
%HQ]RGLD]HSLQHV [ [
=GUXJV [ [
0HGLFLQDORSLRLGV [ [ [
$OFRKRODQGGUXJV [ [ [
0XOWLSOHGUXJV [ [ [
[
[[


$VIRUWKHWR[LFRORJLFDOILQGLQJVLQVHULRXVO\LQMXUHGGULYHUVLQFDVHWKHEORRGVDPSOHZDVSRVLWLYHIRU
D GUXJ WKDW FRUUHVSRQGHG WR WKH PHGLFLQH DGPLQLVWHUHG EHIRUH WKH EORRG VDPSOH ZDV WDNHQ WKHQ WKLV
FRQFHQWUDWLRQZDVFRQVLGHUHGQHJDWLYH

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5HVXOWV
3UHYDOHQFHRISV\FKRDFWLYHVXEVWDQFHVLQWKHGULYLQJSRSXODWLRQ
7DEOHVDQGVKRZWKHSUHYDOHQFHIRUWKHYDULRXVSV\FKRDFWLYHVXEVWDQFHVDQGWKHLUFRPELQDWLRQVLQ
WKH GULYLQJ SRSXODWLRQ LQ WKH FRXQWULHV LQYROYHG LQFOXGLQJ FRQILGHQFH LQWHUYDOV )RU VRPH RI WKH
VXEVWDQFHJURXSVWKHSUHYDOHQFHZDVWRRORZWREHFDOFXODWHG
+LJKHVW SUHYDOHQFH LQ JHQHUDO ZDV IRXQG IRU DOFRKRO ZLWK KLJKHVW SUHYDOHQFH LQ WKH VRXWKHUQ DQG
ZHVWHUQFRXQWULHVRI(XURSH$VVKRZQLQWKHWDEOHVWKHUHZHUHELJGLIIHUHQFHVEHWZHHQ
WKHSUHYDOHQFH LQ WKHYDULRXV FRXQWULHV+RZHYHU LW VKRXOGEHQRWHG WKDW WKHGDWDFROOHFWLRQ LQ)LQODQG
VKRZHG ELDV WRZDUGV D KLJK QRQUHVSRQVH UDWH RI DOFRKRO SRVLWLYH GULYHUV UHVXOWLQJ LQ D WRR ORZ
SUHYDOHQFHZKHUHDVWKHGDWDFROOHFWLRQLQ,WDO\VKRZHGDSUHIHUHQFHWRZDUGVLQFOXGLQJGULYHUVZLWKVLJQV
RI DOFRKRO LPSDLUPHQW )LQDOO\ GULYHUV ZKR ZHUH VWRSSHG DW WKH URDGVLGH LQ WKH 6ZHGLVK VXUYH\ DQG
UHJLVWHUHGSRVLWLYH IRU DOFRKRO DERYH WKH6ZHGLVK DOFRKRO OLPLWZHUH QRW DOORZHG WREH LQFOXGHG LQ WKH
FRQWUROVDPSOHE\WKHSROLFH
7KH SUHYDOHQFH LQ WKH GULYLQJ SRSXODWLRQ RI PHGLFLQDO GUXJV ZDV KLJKHU LQ WKH QRUWKHUQ FRXQWULHV
ZKHUHDV WKHSUHYDOHQFHRI LOOLFLW GUXJVZDVKLJKHU LQ WKH VRXWKHUQ FRXQWULHV RI(XURSH
HVSHFLDOO\6SDLQ
+RZHYHU UHJDUGLQJ WKH SUHYDOHQFH RI PHGLFLQHV LQ QRUWKHUQ (XURSH WKHUH ZHUH GLIIHUHQFHV LQ WKH
SUHYDOHQFHEHWZHHQWKHIRXUFRXQWULHVIRUWKHGLIIHUHQWW\SHVRIPHGLFLQHVDQDO\VHGIRU,QHDVWHUQ(XURSH
WKH SUHYDOHQFH RI DOFRKRO LOOLFLW GUXJV DV ZHOO DVPHGLFLQDO GUXJV ZDV UHODWLYHO\ ORZ FRPSDUHG WR WKH
RWKHU(XURSHDQUHJLRQV&RPELQHGXVHRIDOFRKRODQGGUXJVDQGPXOWLSOHGUXJXVHZHUHPRUHFRPPRQLQ
WKHVRXWKHUQFRXQWULHVRI(XURSH
7+& ZDV WKH PRVW IUHTXHQWO\ GHWHFWHG LOOLFLW GUXJ LQ WKH GULYLQJ SRSXODWLRQ IROORZHG E\ FRFDLQH
$PSKHWDPLQHV DQG LOOLFLW RSLDWHV ZHUH OHVV IUHTXHQWO\ GHWHFWHG ,OOLFLW GUXJV ZHUH LQ JHQHUDO PDLQO\
GHWHFWHGDPRQJ\RXQJPDOHGULYHUVGXULQJDOOWLPHVRIWKHGD\EXWPDLQO\GXULQJWKHZHHNHQG

7DEOH3UHYDOHQFHRIDOFRKRODQGRWKHUSV\FKRDFWLYHVXEVWDQFHVLQWKHJHQHUDOGULYLQJSRSXODWLRQLQQRUWKHUQDQGHDVWHUQ(XURSH
LQFOXGLQJFRQILGHQFHLQWHUYDOV
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7DEOH3UHYDOHQFHRIDOFRKRODQGRWKHUSV\FKRDFWLYHVXEVWDQFHVLQWKHJHQHUDOGULYLQJSRSXODWLRQLQVRXWKHUQDQGZHVWHUQ(XURSH
LQFOXGLQJFRQILGHQFHLQWHUYDOV
(XURSHDQUHJLRQ
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7KHJURXSRIEHQ]RGLD]HSLQHVZDVWKHPRVWSUHYDOHQWPHGLFLQDOGUXJLQGULYHUVLQWKHJHQHUDOWUDIILF
=GUXJV ZHUH OHVV SUHYDOHQW +RZHYHU FRQVLGHUDEOH GLIIHUHQFHV EHWZHHQ FRXQWULHV ZHUH REVHUYHG
0HGLFLQDOGUXJVZHUHLQJHQHUDOPDLQO\GHWHFWHGDPRQJROGHUIHPDOHGULYHUVGXULQJGD\WLPHKRXUV
3UHYDOHQFHRISV\FKRDFWLYHVXEVWDQFHVLQVHULRXVO\LQMXUHGDQGNLOOHGGULYHUV
7DEOH  VKRZV WKH SUHYDOHQFH IRU WKH YDULRXV SV\FKRDFWLYH VXEVWDQFHV DORQH DQG WKH SUHYDOHQFH RI
FRPELQHGXVHLQVHULRXVO\LQMXUHGDQGNLOOHGGULYHUVLQWKHFRXQWULHVLQYROYHGVRUWHGE\(XURSHDQUHJLRQ
)XUWKHUPRUH WDEOH  VKRZV WKH SHUFHQWDJHV RI VDPSOHV WKDW ZHUH SRVLWLYH IRU D VXEVWDQFH JURXS LQ
FRPELQDWLRQZLWKRQHRUPRUHRWKHUVXEVWDQFHJURXSV
7KHSUHYDOHQFHRIDOFRKRODORQHYDULHGEHWZHHQDQGH[FHSWIRU3RUWXJDO$OFRKROLQ
FRPELQDWLRQZLWKRWKHUGUXJVZDVIRXQGLQDERXWRIWKHVDPSOHVLQ%HOJLXPGRZQWRDERXWLQ
/LWKXDQLD $PRQJ WKH SRVLWLYH GULYHUV ± ERWK VHULRXVO\ LQMXUHG DQG NLOOHG WKH PDMRULW\ KDG D EORRG
DOFRKROFRQFHQWUDWLRQHTXDOWRRUDERYHJ/WKHPHGLDQFRQFHQWUDWLRQZDVJ/
7KHSUHYDOHQFHRILOOLFLWGUXJVYDULHGEHWZHHQWKHFRXQWULHVZLWKFRQVLGHUDEOHFRPELQHGXVHRIYDULRXV
VXEVWDQFHV)XUWKHUPRUHWKHIROORZLQJUHPDUNVFKDUDFWHUL]HLOOLFLWGUXJXVH$PSKHWDPLQHXVHDSSHDUHG
WR EHPRUH FRPPRQ LQ QRUWKHUQ (XURSH ERWK IRU VHULRXVO\ LQMXUHG DQG NLOOHG GULYHUV ,Q 3RUWXJDO QR
NLOOHG GULYHUV ZHUH SRVLWLYH IRU DPSKHWDPLQHV &RFDLQH XVH VHHPHG WR EH PRUH SUHYDOHQW LQ VRXWKHUQ
(XURSHDQGIRUNLOOHGGULYHUVLQ6ZHGHQ,Q)LQODQGQHLWKHUDQ\VHULRXVO\QRUNLOOHGGULYHUVZHUHSRVLWLYH
IRUFRFDLQH
0HGLFLQDO RSLRLGV ZHUH IRXQG LQ DOO FRXQWULHV ZLWK D PD[LPXP IRU VHULRXVO\ LQMXUHG GULYHUV LQ
/LWKXDQLD DSSDORQH DQG LQ FRPELQDWLRQZLWKRWKHU GUXJV DQG DPLQLPXP LQ WKH1HWKHUODQGV
DSSRQO\IRXQGDORQH/LWKXDQLDKDGDOPRVWDGRXEOHSHUFHQWDJHRIVHULRXVO\LQMXUHGGULYHUVZKR
ZHUH SRVLWLYH IRU PHGLFLQDO RSLRLGV FORVH WR  FRPSDUHG WR WKH RWKHU ILYH FRXQWULHV 6LPLODUO\
6ZHGHQKDGDGRXEOHSHUFHQWDJHRINLOOHGGULYHUVZKRZHUHSRVLWLYHIRUPHGLFLQDORSLRLGVFRPSDUHGZLWK
WKHRWKHUWKUHHFRXQWULHV

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7DEOH3HUFHQWDJHRIVHULRXVO\LQMXUHGDQGNLOOHGGULYHUVSRVLWLYHIRUVXEVWDQFHJURXSVDORQHRUWKHLUFRPELQDWLRQV
(XURSHDQUHJLRQ (DVW 6RXWK 6RXWK
&RXQWU\ '. ), /7 ,7 %( 1/ ), 12 6 37
$OFRKRODORQH          
$OOLOOLFLWGUXJVDORQH          
$PSKHWDPLQHV          
&RFDLQH          
7+&          
,OOLFLWRSLDWHV          
$OOPHGLFLQDOGUXJVDORQH          
%HQ]RGLD]HSLQHV          
=GUXJV          
0HGLFLQDORSLRLGV          
$OFRKRO'UXJFRPELQDWLRQ          
'UXJ'UXJFRPELQDWLRQ          
3RVLWLYHVDPSOHVLQWRWDO          
6HULRXVO\LQMXUHGGULYHUV .LOOHGGULYHUV
1RUWK :HVW 1RUWK

7DEOH3HUFHQWDJHRIVHULRXVO\LQMXUHGGULYHUVSRVLWLYHIRURQHVXEVWDQFHJURXSLQFRPELQDWLRQZLWKRWKHUVXEVWDQFHJURXSV
(XURSHDQUHJLRQ (DVW 6RXWK 6RXWK
&RXQWU\ '. ), /7 ,7 %( 1/ ), 12 6 37
$PSKHWDPLQHV          
&RFDLQH          
7+&          
,OOLFLWRSLDWHV          
%HQ]RGLD]HSLQHV          
=GUXJV          
0HGLFLQDORSLRLGV          
1RUWK :HVW 1RUWK
6HULRXVO\LQMXUHGGULYHUV .LOOHGGULYHUV

5LVNRIJHWWLQJVHULRXVO\LQMXUHGRUNLOOHG

5LVNHVWLPDWHVEDVHGRQGDWDIURPVHYHUDOFRXQWULHVIRUVHULRXVO\LQMXUHGGULYHUVDQGNLOOHGGULYHUVDUH
VKRZQLQWDEOHDQG%RWKFUXGHRGGVUDWLRVDVZHOODVRGGVUDWLRVDGMXVWHGIRUJHQGHUDJHDQGFRXQWU\
ZHUH FDOFXODWHG+RZHYHU DV LQGLFDWHG LQ WDEOHV  DQG  )LQODQG DQG ,WDO\ ZHUH OHIW RXW RI WKH ULVN
FDOFXODWLRQUHJDUGLQJDOFRKROGXHWRVXVSHFWHGELDVLQWKHGDWDFROOHFWLRQRIGULYHUVDW WKHURDGVLGHDQG
6ZHGHQEHFDXVHDOFRKROSRVLWLYHGULYHUVZHUHQRWLQFOXGHGLQWKHFRQWUROVDPSOHVHHVHFWLRQ
$VVHHQ IURPWDEOHDQG  WKHPDLQSUREOHPLVKLJKDOFRKROFRQFHQWUDWLRQVDQGDOFRKROFRPELQHG
ZLWKRWKHUSV\FKRDFWLYH VXEVWDQFHV2WKHUKLJK ULVNJURXSVDUHPHGLXPDOFRKROFRQFHQWUDWLRQV
PXOWLSOHGUXJXVHDQGDPSKHWDPLQHV0HGLXPLQFUHDVHGULVNZDVIRXQGIRUDOFRKROFRQFHQWUDWLRQV
J/ IRU FRFDLQH DQG IRU WKHPHGLFLQDO GUXJJURXSV LQFOXGHG LQ WKH VWXG\7KH ULVN DVVRFLDWHGZLWK
EHQ]R\OHFJRQLQH WKDW LV QRW DQ DFWLYH DJHQW PLJKW EH FDXVHG E\ VOHHS GHSULYDWLRQ DIWHU FRFDLQH
FRQVXPSWLRQ )XUWKHUPRUH WKH ULVN DVVRFLDWHGZLWK7+& VHHPV WR EH VLPLODU WR WKH ULVNZKHQ GULYLQJ
ZLWKD ORZDOFRKROFRQFHQWUDWLRQ7KHULVNHVWLPDWHV IRUVRPHRI WKH LOOLFLWGUXJVYDU\ WRDKLJKGHJUHH
DPRQJWKHVLQJOHFRXQWULHVZKHUHDVULVNHVWLPDWHVIRURWKHULOOLFLWGUXJVDUHEDVHGRQIHZSRVLWLYHVDPSOHV
ZLWKWKHUHVXOWRIYHU\ZLGHFRQILGHQFHLQWHUYDOV7KHUHIRUHWKHULVNHVWLPDWHVIRULOOLFLWGUXJVVKRXOGEH
KDQGOHGZLWKFDUH<RXQJGULYHUVDJHGKDGWKHKLJKHVWULVN)RUVHULRXVO\LQMXUHGGULYHUVWKHULVN
ZDVORZHVWLQWKH1HWKHUODQGVDQG)LQODQGDQGKLJKHVWLQ,WDO\)RUNLOOHGGULYHULWZDVORZHVWLQ1RUZD\
DQGKLJKHVWLQ)LQODQGDQG3RUWXJDO7KHWUHQGZDVWKHVDPHIRUDOOVXEVWDQFHJURXSV

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7DEOH5LVN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UHIHUHQFH  
$OODOFRKRO './7%(1/   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
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  

&RQFOXVLRQV
$OFRKRO DQG LOOLFLW GUXJV LQ WKH JHQHUDO GULYLQJ SRSXODWLRQ ZHUH PRUH SUHYDOHQW LQ VRXWKHUQ DQG
ZHVWHUQ(XURSHZKHUHDVPHGLFLQHVZHUHPRUHSUHYDOHQW LQQRUWKHUQ(XURSH7KHVH ILQGLQJVDUH LQ OLQH
ZLWKWKHSUHYDOHQFHRISV\FKRDFWLYHVXEVWDQFHVLQWKHJHQHUDOSRSXODWLRQ5DYHUDDQGGH*LHU
$OFRKRO ZDV PRVW SUHYDOHQW ERWK IRU VHULRXVO\ LQMXUHG DQG NLOOHG GULYHUV ZLWK WKH EORRG DOFRKRO
FRQFHQWUDWLRQJ/LQDERXWRIWKHVDPSOHV,QERWKVWXGLHVWKHPDMRULW\RILOOLFLWDQGPHGLFLQDO
GUXJVDSSHDUHG WREHXVHG LQFRPELQDWLRQZLWKRWKHUSV\FKRDFWLYH VXEVWDQFHV$PRQJ WKH LOOLFLWGUXJV
DPSKHWDPLQHXVHDSSHDUHGWREHPRUHFRPPRQLQQRUWKHUQ(XURSHZKLOHFRFDLQHXVHVHHPHGWREHPRUH
SUHYDOHQW LQ VRXWKHUQ (XURSH &RPSDUHG WR WKH SUHVHQW VWXG\ IRUPHU VWXGLHV IRXQG HYHQ KLJKHU
SUHYDOHQFHRIEHQ]RGLD]HSLQHVDQGFDQQDELVLQLQMXUHGGULYHUV0XUD$VVXPHWDO
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+LJKDOFRKROFRQFHQWUDWLRQVDQGWKHFRPELQDWLRQRIDOFRKRODQGRWKHUGUXJVVKRZHGWKHKLJKHVWULVN
DQGUHIOHFWWKDWLQFRQWUDU\WRWKHGULYLQJSRSXODWLRQDOFRKROZDVIRXQGLQKLJKFRQFHQWUDWLRQVLQDFFLGHQW
LQYROYHGGULYHUV7KHVHILQGLQJVDUH LQ OLQHZLWKSUHYLRXVFDVHFRQWUROVWXGLHV %RUNHQVWHLQHWDO
.UJHUDQG9ROOUDWK0DWKLMVVHQDQG+RXZLQJWKDWVKRZHGWKDWWKHDFFLGHQWDQGLQMXU\ULVN
LQFUHDVHVGUDVWLFDOO\DWKLJK%$&OHYHOV
(PSKDVLV VKRXOG DOVR EH RQ WKH KLJK ULVN IRU PXOWLSOH GUXJ XVH WKDW ZDV PXFK PRUH FRPPRQ LQ
DFFLGHQWV WKDQ LQGULYHUV LQ WUDIILF ,QJHQHUDO WKH ULVNRI WKHYDULRXVGUXJJURXSV VKRZYDOXHV WKDWDUH
VLJQLILFDQWO\DERYH
$SSHQGL[$3DUWLFLSDWLQJLQVWLWXWLRQVLQWKHSURMHFWDQGGLVFODLPHU
$SDUW IURPWKHDXWKRUV¶LQVWLWXWLRQV WKHIROORZLQJ LQVWLWXWLRQVSDUWLFLSDWHGLQWKHVWXGLHV 6HFWLRQRI
)RUHQVLF&KHPLVWU\'HSDUWPHQW RI )RUHQVLF0HGLFLQH8QLYHUVLW\ RI &RSHQKDJHQ'HQPDUN1DWLRQDO
,QVWLWXWHIRU+HDOWKDQG:HOIDUH$OFRKRODQG'UXJ$QDO\WLFV8QLW)LQODQG1RUZHJLDQ,QVWLWXWHRI3XEOLF
+HDOWK6ZHGLVK1DWLRQDO5RDGDQG7UDQVSRUW5HVHDUFK,QVWLWXWH6WDWH)RUHQVLF0HGLFLQH6HUYLFHXQGHU
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